2-and 4-
Step Scales. This study addressed a standard 2-class classification problem-referable or nonreferable AMD-that was based on the original AREDS 4-step scale; details and criteria for the scale are described in the Box. Grades 3 and 4 in the 4-step scale correspond to higher risk for progression to advanced AMD.
Automated Classification Challenge.
Recent studies have demonstrated the benefits of DL for addressing automated screening of both referable diabetic retinopathy and AMD 2, 4 over traditional machine learning approaches. 1 Compared with the aforementioned previous study, 2 this study used 2 deep learning methods: DL-D, which leveraged the ResNet 5 deep convolutional neural network (DCNN) architecture, and DL4→2, which first performed a 4-step classification using ResNet, then fused 4 classes into 2 (referable and not referable). For both methods, we used transfer learning and fine-tuning of the original DCNN weights for the 2-class referable AMD classification. We used stochastic gradient descent, with Nesterov momentum of 0.9, a dynamic learning rate schedule, base learning rate of 0.001, patience of 20 epochs for stopping training, and batch size of 32. Data augmentation included horizontal flipping, blurring, and sharpening and adjustments to saturation, brightness, contrast, and color balance. The specific machine learning details have been described previously.
2
Data Partition. Images were partitioned into 3 separate disjoint data sets for DCNN training (88% of the data); model validation, that is, selecting model hyperparameters and deciding when to stop training (2% of the data); and testing (10% of the data) for computing the resulting model performance. Care was taken that all images of a given study participant were comprised wholly within a single partition.
Human-Machine Comparisons. We also compared the DCNN algorithm performance with performance of a highly trained retinal specialist (ophthalmologist) (K.D.P.), who independently graded a subset of 5000 AREDS images from 2016 to 2017 using the criteria defined in the Box. Machine-and human (K.D.P.)-generated grades were compared with the gold standard AREDS AMD grades.
2,3
Metrics. We used standard metrics including area under the receiver operating characteristic curve, accuracy, sensitivity, specificity, positive predictive value, negative predictive value, and κ. Results | The 
OBSERVATION

Combined Central Retinal Artery and Vein Occlusion From a Presumed Arteriovenous Fistula After Retrobulbar Anesthesia
Retinal vascular occlusions are rare but visually devastating complications of periorbital anesthesia. 1, 2 In this report, we present a case of combined central retinal artery occlusion (CRAO) and central retinal vein occlusion (CRVO) from a presumed central retinal arteriovenous fistula (CRAVF) secondary to retrobulbar anesthesia (RBA).
Report of a Case | A 62-year-old man with hypertension and left superior oblique palsy underwent inferior oblique recession under RBA using lidocaine, 2%, delivered by a 25-gauge 1.5-in needle. Surgery proceeded uneventfully. After removal of the patch the next day, the patient noticed substantial vision loss.
Best-corrected visual acuity was counting fingers. Intraocular pressure and anterior segment were unremarkable. A cherry-red spot, venous dilation, and flame-shaped hemorrhages were noted ( Figure 1A) . The central retinal vein demonstrated pulsatile flashes of bright red (presumably oxygenated) blood.
Fluorescein angiography showed normal choroidal filling at 11 seconds. Dye anomalously first entered the central retinal vein instead of the central retinal artery at 21 seconds ( Figure 2A) . Oscillating dye was then seen in the central retinal vein and distal venous branches (Figure 2) . The central retinal artery filled at 27 seconds ( Figure 2B) , with slow progression into its branches at 40 seconds ( Figure 2D ). Laminar venous flow was observed at 2:05 minutes, giving an arteriovenous transit time of 87 seconds.
Magnetic resonance imaging revealed distal thickening and enhancement of the optic nerve, suggesting traumatic injury. The fundus, fluorescein angiographic, and magnetic resonance imaging features suggested a CRAO, secondary to a presumed CRAVF.
Two weeks later, best-corrected visual acuity remained counting fingers. Persistent venous dilation was noted with increased retinal hemorrhages, arteriolar attenuation, and new macular edema ( Figure 1C 
